A 7-year-old intact female red-eared slider (Trachemys scripta elegans) presented with anorexia of 2-3-weeks duration. Coelomic radiographs demonstrated 3 shelled eggs in the right cavity. Hormone therapy failed to induce oviposition. Exploratory laparotomy revealed 3 calcified eggs in the right oviduct and a large mass obliterating the left ovary. The large, multilobulate mass had scattered, firm, white nodules and weighed 450 g. Histopathology revealed a malignant teratoma composed of immature embryonal and extraembryonal elements derived from all 3 germ layers with multifocal epithelial anaplasia. This is the first report of a teratoma in chelonian gonadal tissue. Teratomas and reptilian gonadal neoplasia are reviewed.
Teratomas are neoplasms containing elements originating from more than 1 germ cell layer. 22 These elements are either seen in associations that resemble normal organs or intermingled haphazardly. 19 Teratomas may be classified as benign (mature) or malignant (immature) depending on the degree of anaplasia or the presence of undifferentiated elements resembling those of the embryo. 15 Teratocarcinomas are undifferentiated malignant neoplasms, which contain histologic features of teratoma and embryonal carcinoma, choriocarcinoma, or both. Teratomas most commonly arise from gonadal tissue and have been reported in the ovary of horses, 8 pigs, 14 cattle, 7 dogs, 7, 11, 18, 20, 22, 27 cats, 3,10 rodents, 7,9 humans, 7 monkeys, 4 domestic fowl, 6,12 woodchucks, 2 squirrels, 7 lizards, 1,24,26 and a guppy. 25 Extragonadal sites of teratoma formation, including intracranial, 13, 21 peritoneal, 6 and retroperitoneal 18 sites, have been documented rarely in dogs and birds.
There are few published reports of gonadal neoplasms in reptiles and very few in chelonians. 17 Germ cell neoplasms in fish, 25 lizards, 1, 24, 26 and turtles have scarcely been characterized in the literature. 17 A dysgerminoma has been reported in a snapping turtle. 17 This is the first report of an ovarian teratoma in a turtle.
A 2.6-kg, 7-year-old female red-eared slider was presented after several weeks of anorexia and lethargy. The turtle had laid eggs annually but had produced none in the year of presentation. On physical examination the turtle was alert and responsive, it had coelomic distension that manifested as subcutaneous swelling of all 4 limbs, its head was extended, and it was open-mouth breathing. Radiographs revealed 3 shelled eggs within the right coelom. Medical treat-ment for dystocia was unsuccessful, and an exploratory laparotomy/celiotomy was performed using the previously established plastron osteotomy technique. 5 Significant findings included a large, multilobulate, encapsulated, firm mass originating from the left ovary and occupying most of the coelomic cavity and 3 calcified eggs within the right oviduct. The turtle died intraoperatively. The ovarian mass was fixed in 10% buffered formalin and submitted for histopathologic examination.
The left ovarian mass measured 10 ϫ 12 ϫ 5 cm, weighed 450 g, and was multilobulate, firm, and variegated tan, white, and red ( Fig. 1 ). Scattered over the capsular surface and on the cut section were numerous tan and white, gritty foci measuring 0.1-0.5 cm in diameter ( Fig. 1 ). The bulk of the mass was fibrous, with scattered cystic spaces containing mucoid material.
Histologically, all 3 germ cell layers were represented as haphazard arrangements of the following tissues in the 5-m-thick hematoxylin and eosin (HE) sections examined. 1) Ectoderm: Epithelial tissue consisted of focal, well differentiated, keratinizing squamous epithelium resembling epidermis ( Fig. 2 ). Recognizable adnexal structures were not present. Additionally, large areas of nervous system tissue resembling cerebrum and retina were found (Figs. 2, 3) . 2) Mesoderm: Mesenchymal tissue consisted of skeletal muscle, smooth muscle, cartilage, bone, fibrous connective tissue, and adipose tissue (Fig. 4 ). All these tissues were well differentiated. 3) Endoderm: This tissue was organized into small clusters of glandular cells, some of which formed ducts lined by ciliated epithelial cells. In addition, epithelial cells with more abundant eosinophilic vacuolated cytoplasm were arranged in clusters and islands, usually closely associated with cartilaginous structures (Fig. 5 ). Focal areas of anaplasia, mitotic activity, and necrosis within the epithelial cell population were noted within a number of sections and were the primary determinant in the designation of malignancy in this case (Fig. 5 ). This case represents the first report of a histologically malignant gonadal teratoma in a chelonian. Although most gonadal teratomas from animals are benign, histologically malignant teratomas have been reported. 27 Malignant teratomas contain less well-differentiated embryonal elements in addition to mature structures, increased cellular atypia, and regional overgrowth of a single tissue type. 1, 19 Additionally, they often show multicentric growth secondary to direct implantation or distant metastases. 9, 27 In this turtle the teratoma was determined to be malignant because of the foci of anaplastic epithelial glandular cells. Although noncoelomic metastases could not be ruled out, metastatic or implanted masses were not noted within the accessible coelomic cavity at the time of surgical resection and laparotomy. The theories on histogenesis of teratomas are fascinating but controversial and may vary depending on whether they arise in a gonad or an extragonadal site and on the sex of the patient. 19 In humans, ovarian teratomas have been suggested to be parthenogenic, and they develop from a single germ cell, which has completed its first meiotic division but not its second. 16 In the case of extragonadal tumors, premeiotic germ cells with a diploid chromosome set that have not yet undergone the first meiotic division, or pluripotent ectopic embryonal or extraembryonic cells are considered the cells of origin. 28 The former occurs after suppression of the second meiotic division or by fusion of the second polar body. 28 The latter may originate from blastomere segregated during early embryonic development or from displaced yolk sac remnants. 28 The cells in ovarian teratomas are typically XX diploid cells, which are homozygous at chromosomal loci for which the host is heterozygous, 16 although examples of those with chromosomal abnormalities also do exist. 23 Most case reports of teratomas refer to mammals, although a few have been reported in birds 6, 12, 13 and reptiles. 1, 24, 26 In mammals, teratomas are typically single benign masses that replace ovarian tissue, but rare reports of extragonadal teratomas also exist. 18, 21 No normal ovarian tissue was examined from this case, but exploratory laparotomy indicated that the mass was present in the correct anatomic location (i.e., left ovary) and that mesovarium surrounded the mass. Although ovarian neoplasia is particularly rare in chelo-nians, dysgerminomas and teratomas should be considered as differential diagnoses for gonadal neoplasia in turtles.
